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sion of the gas into the steel depends or the reaction by which the gas can set
carbon free must greatly influence the course of the cementation.

In the case of the hydrocarbons with which we are now dealing, there is
no doubt that a part of the carburizing action which they exercise on iron at
a high temperature is due to the direct action of the carbon which they always
deposit on the surface of the metal. In fact, we have seen that solid carbon
heated in contact with iron cements it, even without the intervention of
any gas, and moreover it is quite probable that with pulverulent carbon in a
state of extreme division, such as that which is formed in the decomposition
of hydrocarbons, the direct action "by contact" is considerably more intense
than with powdered wood charcoal, if for no other reason than the more per-
fect contact between the carbon and the surface of the steel.

But we have seen1 that in cementation carried out with pure hydrocarbons
both the depth reached by the carburization in a given time (velocity of
cementation) and the maximum concentration attained by the carbon in the
cemented zone increase markedly with increase in the pressure of the gas and
in the quantity of this gas which comes in contact in a given time with a given
surface of the steel. These facts show that in cementation with the hydro-
carbons there is also a specific action of the gases, or that the diffusion of
the carbon into the steel is due also to diffusion into it of the carburizing gases,
which react with the steel in the deep zones, there yielding carbon directly.
In fact, the variations in the velocity of the cementation and in the concen-
tration of the carbon in the cemented zones can not be due to the free carbon
which the gas always deposits in excess on the surface of the steel; for of this
carbon the only part which can act directly by contact is that of the first
layers formed immediately on the surface of the metal and not that further
portion which, through an increase in the pressure or of the quantity of gas
used, may eventually be deposited upon the preceding, without increasing the
quantity of free carbon which is actually in contact with the surface of the steel.

This explains the expression of Guillet, that in cementation hydrocarbons
certainly act "by dissociation" (see p. 48); and we can now say that the way
in which hydrocarbons behave in the presence of iron or of free carbon is
fully known.

Finally, another carburizing gas, which does not belong to any of the
groups which we have just examined, is carbon monoxide. I have spoken
at length of its great efficacy in the process of cementation, basing my remarks
on the results of numerous experiments reported in the preceding chapters.
I have also already spoken of the special manner in which carbon monoxide
behaves as cement, either alone or in the presence of free carbon and of hydro-
carbons. ,

First of all, we have seen (see p. 45) that carbon monoxide, acting alone on
iron, deposits free carbon on it only at temperatures lower than those ordi-

1 See p. 82 and especially the data contained in the tables on pp. 78-81.